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PLAN OF STUDY

Water Resources Investigation
" Connecticut River Basin

Springfield Local Protection-Modification Study
Preface

"This Plan of Study presents background information about the study area
and the general procedureés to be followed in determining the need for
and advisability of modifying the existing Springfield Local Protection
Project to provide a higher degree of flood protection for the city of
Springfield, Massachusetts. Other allied purposes will be considered
in developing and formulating the most economical and optimum plan
which meets the needs and desires of the community. Portions of this
Plan of Study will be subject to change as required by reason of con-
tinued cooxrdination, communications, and findings.

In seeking solutions to the flood control needs of the city of Springfield,
consideration will be given to the objectives of National Economic Develop-
ment and Environmental Quality as well as Regional Development and Social
Well-Being of the people. All significant adverse and beneficial project
effects on the environment, including the aesthetics of the area, will be
identified and assessed, and the feasibility of eliminating or minimizing
adverse effects will be fully explored.

The Springfidéld Local Protection-Modification Study is a feasibility study
of survey scope referenced by the Water Resources Council as Level C.

This study will incorporate and update information from previcus studies
of the Connecticut River Basin at Springfield. Other water resource

needs will be determined at public meetings and through coordination w1th
various Federal and State agenciles as well as local interests.
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PLAN OF STUDY

WATER RESOURCES INVESTIGATION
CONNECTICUT RIVER BASIN
SPRINGFIELD, MASSACHUSETTS

A, Authority for Study

1. Background.

Since its founding in the seventeenth century the city of Springfield has
been subject to periodic flooding from the Connecticut and Mill Rivers.
The greatest floods for which reliable records exist occurred in March
1936, September 1938, and August 1955.

Realizing the severity of the flooding problem the 69th Congress (First
Session) passed House Document No. 308 on 21 January 1927, which directed
the Corps of Engineers to conduct a flood control study of the Connecticut
River. A report, taking the name '"'308 Report", dated 11 February 1936,
was submitted to Congress with the recommendation that 10 flood control
reservoirs be built on the tributaries of the Connecticut River in Vermont
and Hew Hampshire. This report was the basis for the 1936 Flood Control

-Act which established a Federal interest in flood control.

Ironically, one month after the "308 Report'" was submitted to Congress,
the Connecticut River Basin experienced the disasterous flood of March
1936. As a result of this flocod another study was made and reported in
March 1937. New England Division, U.S. Army Corps of Engineers, 'The
Report of Survey and Comprehensive Plan for the Connecticut River', dated
20 March 1937. This report provided for the first general comprehensive
plan for flood control for the basin and included 20 reservoirs with

10 alternative reservoirs and, most important, seven local protection
projects at Hartford, East Hartford, Springfield, West Springfield,
Chicopee, Holyoke, and Northampton. This comprehensive plan was approved
in the 1938 Flood Control Act. Flood Control Act approved 28 June 1938,
House Document No. 455, 7th Congress, 2nd Session.

There have been numerous modifications to the basic flood control plan
over the years, but presently the Corps of Engineers has constructed a
total of 16 dams and 19 local protection projects, inecluding all seven
of the original local protection projects in the basin.

Existing flood control structures in the basin are discussed in more
detall in the 1970 report: ''Comnecticut River Comprehensive Water and
Related Land Resources Investigation, Volume VIII." ©New England Division,
U.S. Army Corps of Engineers, '"Connecticut River Basin - Comprehensive
Water and Related Land Resources Investigation', June 1970.



2. Authoyxity.

A resolution of the Committee on Public Works of the United States Senate
adopted 11 May 1962, recommended a review of existing reports in the Con-
necticut River Basin.

A seven year Federal-State study effort resulted in a report entitled
"Comprehensive Water and Related Land Resources Investigation', dated
June 1970. The coordination committee which guided this study recommended
a 1980 basin plan which included the construction of additional flood
control reservoirs to supplement the existing 16 reservoirs and seven
mainstem local protection projects (including Springfield). Since 1970,
the basin states have withdrawn support of the plan, consequently, the
New England River Basins Commission (NERBC) chaired a supplemental flood
control study of the Connecticut River Basin. The resulting report, ''The
Rivers Reach" includes recommendations to study reducing the possibility
of overtopping by raising the existing dikes and floodwalls in East Hart-
ford, Springfield, West Springfield, Chicopee, Holyoke, and Northampton
in lieu of the seven additional flood control dams recommended in the
1970 CRB report. Other recommendations include construction of smail

dams and dikes where economic, environmental and social impacts and local
cost sharing- are acceptable and the utilization of effective non-
structural solutions to floocd plain management problems wherever possible.

The study of the Springfield Local Protection Project is authorized by
the Flood Control Act of 1970, Title II, of Public Law 91-611 Section
216; which states:

"The Secretary of the Army, acting through the Chief of Engineers

is authorized to review the operation of projects constructed by
the Corps of Engineers in the interest of nawvigation, flood control,
water supply, and related purposes, when found advisable due to
significantly changed physical or economic conditions, and to

report thereon to Congress with recommendations on the advisability
of modifying the structures, or their operation, and for improving
the quality of the environment in the overall public interest."

B. Purpose of Plan of Study

3. PﬁrEose.

The purpose of the Plan of Study is to establish the procedure for conduct-
ing a study to determine the feasibility of modifying the existing flood
control system in Springfield. This document will be used as a management
tool to assist in direction and coordination of the investigation. The
Plan of Study will:

a. Provide the planner with an advance planning tool for developing a
plan of action.



b. Define at the eariiest practicable date the anticipated problems
associated with the analysis, formulation, policies, objectives, needs
and scale of studies required during the course of the investigation.

c. Insure early and continuing coordination with other Federal, State,
regional and local agencies and generate response from responsible and
informed local groups. Early coordination is essential to avoid delay
of investigations to the needs of the State and communities involved and
acceptable to them.

d.t Provide the Chief of Engineers with advance iﬁformation on the
nature of the investigation.

4, Study Objectives.

In seeking solutions to the flood control needs of the study area, considera-
tion will be given to the national objectives for water and related land
resources as stated in the Water Resource Council's "Principles and
Standards". They are as follows:

National FEconomic Development - Maintaining or increasing the value of
the Nation's output of goods and services as well as improving natural
economic efficiency may be achieved through the development of water and
related land resources. In accordance with this objective, the present
and projected needs will be assessed for flood control, recreation, water
quality, fish and wildlife, navigation, and other elements of water
resource development. The annual costs of the measures for these pur-—
poses will be compared against the annual benefits in the interest of
selecting projects based on national economic objectives.

Environmental Quality - The preservation and enhancement of the Nation's
environmental resources 1s essential to insure their availablity for
future use. The investigation will consider the preservation of natural
and cultural areas, creation or restoration of scenic areas, preservation
and enhancement of recreational areas, and the rehabilitation and pro-
tection of aesthetic values in the study area. In accordance with the
National Environmental Policy Act of 1969, all available means will be
utilized to foster and promote the general welfare, to create and main-
tain conditions under which man and nature can exist in productive
harmony, and to fulfill the social, economic, and other requirements

of present and future generatioms.

Regional Development - The region's income gains and economic impact

will be evaluated on the basis of possible expansgion of business, industry,
and recreation and on population and social development that could result
from a comprehensive plan of improvement.

Social Well-Being - The social well-being of the greatest number of people
shall be the overriding determinant in considering the best use of water
and related land resources. Consideration will be given to project effects




on real income, security of life, health and safety, education, cultural
and recreational opportunities, emergency preparedness, and other factors.
Hardship and basic needs of particular groups within the general public
shall be of concern, but care shall be taken to avoid resource use and
development for the benefit of a few to the disadvantage of many.

C. Stage 1 Study Results

5. Resources and Economy.

a. Introduction., The city of Springfield is located in the south-
central portion of Massachusetts on the eastern side of the Connecticut
River. Midway between Albany and Boston, the city is the hub of the
highly industrialized Springfield~Chicopee-Holoyke Standard Metropolitan
S tatistical Area (SMSA).

b. _Economy. As with many of the industrial areas in the New England
region, early economic growth was dictated by the proximity of water.
Springfield, settled in 1636, began to develop as the level of commercial
activity on the Comnecticut River idncreased. With the construction of an
arsenal during the Revolutionary Wer manufacturing came to the city.
Throughout the 1800's Springfield grew into a center for the manufacture
of industrial and heavy machinery. During the early twentieth century
these industries continued to be major employers, while the manufacture
of printing and publishing products gained considerably as a source of
employment.

Springfield's economic base as measured by employment is currently shifting
from manufacturing to the areas of finance, services, public administration,
and trade. Gains in employment in the chemical, printing and publishing,
and transportation sectors of manufacturing have been more than balanced
off by reductions in the areas of fabricated metals, machinery, food
products, and textiles and apparel.l

In 1970, 29.7% of the labor force was employed in manufacturing, 48.8% in
while collar occupations and 14.2%, respectively, for the SMBA and 29.2%,
52.7%, and 14.8%, respectively, for the State.2 Thus the employment pattern
exhibited in Springfield was characteristic of the region and the State.

The city is a slight exporter of labor, employing roughly 60,200 people

in 1971, while possessing an employed labor force of 54,000 people in 1970,
(Although the figures are not directly comparable they do give a rough
estimated of the magnitude and direction involwved.)

The employment pattern of Springfield residents has shifted slightly away

from operatives§ managers, and administrators towards those in the service
related fields.

1a Comprehensive Plan for Springfield, Massachusetts. Springfield Planning
Board. July, 1974. Page I-8, I-9,

General Social and Economic Characteristics, Massachusetts 1970 Census of
Population. Bureau of the Census. Tahles 41,44.

34 Comprehensive Plan for Springfield, Massachusetts. Pages I1-10.




c. Income. In terms of both median income and per capita income
Springfield ranks behind the SMSA and the State. On a per capita basis
the figures for these areas, as of the 1970 census, were $2,982 for
Springfield, $3,229 for the SMSA, and $3,425 for the State while median
income figures were $9,612, $10,369, and $10,835, respectively, for the
same period.

Springfield's central city status vis—a-vis the SMSA and the State is
also evident in figures on the percentage of all persons earning income
below the poverty level. The figures were 12.7% for Springfield, 9.0%
for the SMSA, and 8.6% for the State as of the 1970 census.

d. Population. The population growth in Springfield during the pericd
from 1930 to 1970 (9.4%) has not been nearly as rapid as the growth rate
in Hampden County (36.8%) and the State as a whole (33.3%). (See Table 1
for details). This differential is particularly evident during the last
two decades during which these growth figures were .9%7 (1950), 24.8%
(1960), and 21.3% (1970), respectively. The slowdown in the rate of
population growth in Springfiield was the result of several factors which
affected many central cities, i.e., displacement by highway construction
and urban renewal projects and the net migration of populatlon to the
subuxbs.

Since 1970 this flow may have been stopping or reversing. For the first
half of the 1970's the net outmigration for Springfield was zero in
comparison to 22,741 persons between 1955 and 1965 and 34,181 during

the period from 1960 to 1970. 4 gSince 1969 there has been a large 1ncrease
in the number of permits issued to build housing units. The planning
commission envisions that a larger stock of housing units will attract
an increased population. Because most available land is utilized for
this housing growth the population growth will level off by the mid-
1980's according to the commission. Planning commission population
projections show a pepulation in the range of 171,800-173,900 in

1980, 174,400-179,200 in 1985 and 176,200~183,200 in 1990.53

e. Land Use. Most of the land in Springfield is already committed
to various urban uses. Fifteen percent of the land is listed as vacant,
but this category includes numerous building lots and other small
vacant parcels dispersed throughout developed areas; thus, the truly
undeveloped portions of Springfield amount to less than 15% of its
total area. Table 2 gives a breakdown of major land uses, while Table 3

4 City of Springfield. Massachusetts Department of Commerce and Development.

S A Comprehensive Plan for Springfield, Massachusetts. Page I-5.




TABLE 1

POPULATION
% Increase %Z Increase % Increase
Springfield Over Past Hampden County Over Past Massachusetts Over Past

Year Population Period Population Period Population Period
1930 149,9001 335,496 4,269,612

1940 149,554 -0.2 . 332,107 -1.0 4,316,721 1.6
1950 162,399 8.6 367,971 10.8 4,690,514 8.7
1960 174,463 7.4 429,353 16.7 5,148,578 9.8
1970 163,905 ~6.1 459,000 6.9 5,689,170 10,5

Source:

Bureau of the Census




TABLE 2

AREA OF MAJOR LAND USE CLASSES

Land Use Class Acres _ Percent
Residential 7,580 36l
Single-family (5,660) . (29.6)
Two-family : (1,100) : { 5.3)

Multi~family ( 820) . o ( 3.9).

Commercial 1,120 5.3
Industrial 930 4.4
Institutional 1,420 6.8
Public Open Space 2,200 10.5
Vacant 3,200 15.2
Water 800 3.8
Streets 3,770 i7.9
Totals 215020 ' 100.0

Source! Data Bank Real Estate File, September 1973
A Comprehensive Plan for Springfieid
Magsachusetts 1974 lg, II-1

TABLE 3

Vacant Land by Zone Designation

Zone Designation Vacant Acres Z Vacant Acreage
Residential 2,242 70.1
Commercial 14 0.4
Business 407 12.7
Industrial 537 ' 16.8

Totals 3,200 100.0

Source: Data Bank Real Estate File, September 1973
A Comprehensive Plan for Springfield
Massachusetts 1974




i
gives a further breakdown of the vacant land classification into its
various zoning districts. The planning commission for Springfield
envisions that the commercial land use pattern will not change greatly
in the future, although some growth is expected in outlying commercial
regions such as the Eastfield Mall. The 500 acres of vacant land which
are zoned for industrial use consist of 300 acres of "primary" land
which is almost completely located in East Springfield, as is much of
the land labeled 'secondary". (These are Planning Commission designations}.

f.  Transportation. Springfield is well serviced by transportation
of all types. Major highway routes include I-91 and I-90 (the Massachusetts
Turnpike); rail service is provided by Amtrak (passengers) and Conrail
(freight). Interstate bus service is provided by several major lines,
while air transportation is provided at the Westfield Municipal Airport,
located 12 miles to the west, and Bradley International Airport which is
located in Windsor, Comnecticut, 15 miles to the south.

g. Conclusions. The city of Springfield may witness a slight period
of growth in the near future. This will, however, give way to a limited
but stable growth as the amount of undeveloped land is reduced.

6. Environmental Setting.

Springfield is located on the east bank of the Connecticut River about 80
miles from its mouth. The Connecticut River rises in the Connecticut

lakes of northern New Hampshire adjacent to the Candadian border and
follows a general southerly course along the approximate centerline of

its watershed for about 404 miles to its mouth on Long Island Sound at

0ld Saybrook, Connecticut. The lower 60 miles of the river is tidal,

with a mean tidal range during low river stages of 3.4 feet at the mouth
and about 1.2 feet at Hartford. The fall in the river is about 2,200

feet with the steepest portion averaging 30 feet per mile occurring in

the first 30 miles below the outlet of Third Connecticut Lake. From Wilder
Dam, Vermont, past Springfield to the head of tidewater, eight miles above
Hartford, Connecticut, the fall averages about 2 feet per mile. The Con-
necticut River basin, shown on Plate 1, has a total drainage area of 11,250
square miles.

The drainage area of the Mill River is 37 square miles. The basin is
generally flat, having a maximum difference of elevation of only 250 feet,
except for about four square miles of the extreme eastern fringe which
rises another 600 feet and contains numerous small ponds and swampy areas
which retain storm run—off and decrease flood flows.

Springfield is the second largest city in Massachusetts. It covers an
arca of approximately 33 square miles and has a population of 169,000,

The existing flood protection project in Springfield was completed in 1948.

The protection consists of 8,200 feet of dike capped with concrete floodwall,

4,700 feet of concrete floodwall, 700 feet of earth dike all along the Con-

necticut River, and a conduit connecting the Mill and Connecticut Rivers.

Also included in the protection works are seven pumping stations, five

stoplog structures and appurtenant facilities for disposal of interior -
drainage.



The alignment of the protective works travels primarily adjacent to the
Connecticut River and through diverse surroundings, including residential,
commercial, and industrial areas. TFor the most part commercial and
industrial establishments, sometimes in a state of disrepair, dominate

the protected area. To adequately describe the environmental setting, it
would be advancageous to divide the area into the sections protected by
the existing project.

North Section (Plainfield Pumping Station to North End Bridge)

The protective works in this section consist of diked capped with a concrete
floodwall approximately 8,200 feet long and between 3 and 9 feet high.
Between the wall and river, for its entire length, there is well-~established
stands of vegetation. Red Maple, ash, and poplar trees of up to 10 inches

in diameter are intermixed with other water tolerant plants forming a
pleasing backdrop along the river. Landward of the wall are commercial

and industrial facilities along Riverside Street. As one travels south
toward the North End Bridge, he enters the Brightwood section of Spring-
field, a residential area. The concrete wall in this area reaches its
highest point, about 9 feet above ground level, and obstructs the view

of the river., The wall ties intc an earth dike at the North End Bridge.
Commercial establishments and a high-rise residential tower are situated in
this area.

Center Section (North End Bridge to Memorial Bridge)

This section beging with an earth dike of approximately 3,000 feet. River—
side vegetation is again well-established and vigorous. The area landward
of the dike is interspersed with commercial establishments and undeveloped
wooded areas. The dike joins a five-foot concrete flood wall at the Clinton
St. Pumping Station. This floodwall proceeds in a southerly direction ad-
jacent to Clinton Street and ends at high ground at a stone embankment north
of the Memorial Bridge. The wall provides protection to a few industrial
buildings in a presently unmaintained area, with litter and trash scattered
all around.

South Section (Memorial Bridge to South End Bridge)

The protective works in this section are concrete walls. The walls are
intermittent since the section includes areas of high ground. Vegetation
along the river is not as extensive as in the other two sections and grows
along the bank which abuts the Boston & Maine railroad yard. This yard

runs nearly the entire length of this section, serving the adjacent commer-
cial and industrial establishments which dominate the area. A four feot
concrete wall inside the yard and terminating at high ground in the vicinity
of the South End Bridge provides flood protection along the southern portion
of this section.



7. Hydrology.

a. General. The basic hydrology presented in this report was taken
largely from prior hydrologic engineering studies pertaining to the study
area. All pertinent data will be reviewed and updated as the progress of
project reformulation studies warrant.

b. Climatology. Central Massachusetts has a variable climate
characterized by frequent but usually short periods of precipitation.
The region lies in the path of the '"prevailing westerlies' from the west
and scuthwest toward the northeast quadrant of the country. The area is
also exposed to coastal storms, some of tropical origin, that travel up
the Atlantic seaboard. Thunderstorms either of a local origin or associated
with a frontal system, occur generally during the summer months.

¢. Temperature, Average monthly temperatures in Springfield vary
considerably throughout the yvear with a mean annual temperature of about
51° Fahrenheit. Summer temperatures average from the uppey sixties to
lower seventies, with winter temperatures averaging in the upper twenties
to lower thirties. Freezing temperatures can be expected from the middile
of November until the end of March.

d. Precipitation. The average annual precipitation at Springfield is
about 45 inches, distributed rather uniformly throughout the year. Maxi-
mum and minimem annual precipitation, recorded ovexr 128 years at the
Springfield Armory, is 62.6 and 31.0 inches, respectively.

e. Snowfall and Snow Cover. Based on 78 years of record, snowfall
at Springfield averages about 49 inches. Water content of the snow cover
in the region reaches a maximum depth about the first of March varying
from zero to 6.0 inches of water equivalent with a mean of about 2.9 inches.

f. Streamflow. A continuous record of streamflow has not been main-
tained on the Connecticut River at Springfield. However, the USGS operates
a stream gauging station on the Connecticut River at Thompsonville,
Connecticut about eight miles downstream of Springfield. Discharges at
Thompsonville are considered representative of Connecticut River flows in
the lower section of Springfield. The total drainage area at the gauge is
9,661 square miles. Based on the 47-year record of the gauge, the average
annual flows is derived at 16,270 cfs, equivalent to an annual yunoff of
22.9 inches or about 50 percent of annual precipitation.

g. Flood History. Damaging floods have been experienced on the Con-
necticut River and its tributaries since the establshment of the first
settlements in the basin. Records of peak flood stages on the Connecticut
River at Springfield have been maintained by the National Weather Service
dating back to 1869, The gauge is located at the Memorial Bridge just
upstream of the confluence of the Westfield River.
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The greatest flood of record on the lower Connecticut River was experienced
on March 1936 when a stage of 28.6 feet (65.9 feet msl) was reached at the
Springfield gauge. The second greatest flood occurred in September 1938,
with a level 2.9 feet below the 1936 stage.

Historic flood levels at Springfield versus peak flows at Thompsonville,
Connecticut are listed in Table 4.

TABLE 4

-HISTORIC FLOOD LEVELS
SPRINGFIELD, MASSACHUSETTS

Flood Level at

Memorial Bridge Discharge at
Date {(ft msl) Thompsonville, Conn.
Mar 1936 65.9 282,000
Sep 1939 63.0 236,000
Nov 1927 59,7 "190,000
Aug 1955 58.4 174,000
Apr 1960 57.3 156,000

8. Level of Flood Protection.

a. Flood Frequencies. Discharge frequency curves for the Comnnecticut
River at Thompsonville, Connecticut are shown on Plate 13. These curves
respresent natural and modified peak flow frequencies. The natural fre-
quencies are graphical presentations of the data tabulated in Table C-10,
Appendix C, of the Jume 1970 Commecticut River Comprehensive Report.

Peak discharge frequencies were determined by a regional analysis using

a Long Perason Type III analysis as described in Water Resources Council
Bulletin No. 15, entitled "A Uniformed Technique for Determining Flood-

flow Frequencies."?2

b. Effect of Regervoirs. Since the great floods of March 1936 and
September 1938, the Corps of Engineers has constructed a system of 13
flood control reservoirs in the Connecticut River Basin which control
flood runoff from 1,430 square miles, or 15 percent of the Connecticut
River watershed above Springfield. Typical fleood reductions provided by
the existing system of reservoirs at Springfield and Thompsonville are
ijlustrated by the natural and modified stage and sicharge frequency
curves shown on Plates 3 and 4. It is cautioned that for every occurrence

I New England Division, U.S. Army Corps of Engineers, "Connecticut River
Basin - Comprehensive Water and Related Land Resources Investigation",
June 1970.

2 Water Resources Council, Hydrology Committee, ""A Uniform Technique for
Determining Flood Flow Frequencies,'" Bulletin 15, Washington, D.C., 1967,
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of a certain frequency flood the reduction will not be exactly as indicated
by the modified frequency curves. The magnitude of reduction will vary

depending on the storm orientation with respect to the upstream reservoirs.

The modified frequency curves shown represent the expected average or
typical reduction as determined by analyses using the "Typical Tributary
Contribution Flood," as developed by the New England Division, Corps of
Engineers.3

Reductions in discharges and stages that would be provided by the system
in the recurrence of the specific 1936 and 1938 historxical floods at
Springfield are listed in Table 5.

c. Original Desigi Flood. The Springfield protective works were
designed for a Connecticut River flow at Springfield of 246,000 cfs,
equivalent to a design flood stage of 63.6 feet msl at the Memorial Bridge
(Report, reference 6). The original 1937 design flood was developed by
modifying a natural flow of 312,000 cfs by the then proposed 20-reservoir
system. The design flood was produced by approximately 7.2 inches of
runoff from the basin and was estimated, at that time, to be about a
1,000-year frequency event.

Following the record rainstorm experienced in September 1938 in New
England, a new design flood was developed for the Connecticut River Basin
and reported in 1944.% This revised design flood was developed by orient-
ing the 1938 storm over the basin to produce maximum uncontrolled runoff,
assuming high antecedent moisture conditions. Further studies were also
made of the 20-reservoir system included in the Comprehensive Plan of
House Document No. 455.2 Based on these studies, a revised plan which
included a 29-reservoir system was selected for inclusion in the revised
Comprehensive Plan. These studies resulted in a new design natural and
modified flow would be equivalent to a stage of about 64.7 feet msl at
Memorial Bridge in Springfield. The revised design flood was reported

in 1944; however, the Springfield project was partially completed and was
not modified.

Due to the indefinite schedule of reservoir construction at the time the
Springfield project was construected, the earth dikes were built to provide
5 feet of freeboard above the original design flood level. Concrete walls
were built with 3 feet of freeboard.

INew England-New York Inter-Agency Committee, "The Resources of the New
England-New York Region,' Reference Data, dated March 1955,

4New England Divisiom, U.S. Army Corps of Engineers, "Review of Reports
on Surveys of the Connecticut River and Tributaries for Flood Control,"
dated 28 February 1940, Revised 18 December 1944.

5Flood Control Act approved 28 June 1938, House Document No. 455, 75th
Congress, 2nd Session. :
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TABLE 5

EFFECT OF EXTSTING RESERVOIRS ON FLOODS OF RECORD

Modified by 13

Obeserved Existing Reservoirs#

Event Discharge** Elevation Discharge Elevation
(cfs) (fr msl)

Mar 1936 282,000 65.9 211,600 61.4
Sep 1938 236,000 63.0 189,200 60.0

*Existing reservoirs Include Union Village, North Hartland,
North Springfield, Ball Mountain, Townshend, Surry Mountain,
Otter Brook, Birch Hill, Tully, Barre Falls, Conant Brook,
Knightville, Littleville

*%Discharges at USGS gage at Thompsonville, Connecticut. Elevations
at Memorial Bridge, Springfield, Connecticut.

d. Standard Project Flood. A standard project flood (SPF) was developed
for the lower Connecticut River Basin in 1970 in conjunction with the Con-~
.necticut River Basin Comprhensive Study.6 Its primary purpose was to test
the lower basin flood potential with the existing system of reservoirs in
operation. The standard project storm was therefore oriented to produce
maximum runoff from the uncontrolled drainage area in the lower central
portion of the Connecticut River Basin. The storm was assumed to occur
with relatively high antecedent moisture conditions, producing a base flow
in the river of about 8 cfs square miles.

The resulting standard project flood had a natural and modified peak flow
at Thompsonville of 443,000 and 349,000 cfs, respectively. The accom-
panying modified flood stage at Springfield Memorial Bridge would be 69.8
feet msl.

Design flood comparisons relative to flood levels at Springfield are pre-—
sented in Table 6.

TABLE 6

DESIGN FLOOD COMPARISONS

Springfield Thompsonville
Flood Flood Elevation Discharge
(Memorial Bridge) (cfs)
1937 Design Flood* . 63.6 ft msl 246,000
1944 Revised Design Flood#** . 64,7 ft msl 263,000
1970 Standard Project Flood###% 69.8 ft msl 349,000

*Modified by the then proposed 20-reservoir system
*#*Modified by the revised plan of 29 reservoirs
**%*Modified by existing 13-reservoir system

bNew En%land Division, U.S. Army Corps of Engineers, "Comnecticut River Basin -
Comprehensive Water and Related Land Resources Investigation,'" June 1970.
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TABLE 7

SPRINGFIELD LOCAL PORTECTION PROJECT COMPARATIVE HEIGHTS OF PROTECTION

Existing Height SPF Level
Location Station of Protection SPF Level Plus Freeboard
North end of wall 62+10 - 68.7 72.1 74.1
Pumping Station No. 1 40400 . 68.3 _ 71.7 73.7
Pumping Station No. 2 10400 67.8 71.2 | 73.2
North End Bridge (dike) 0+75 69.7 70.9 73.9
Pumpint Station No. 3 (dike) 133+20 : 69.1 70.3 73.3
Memorial Bridge (Wall "A'") 2+52 . 66.4 . 69.8 71.8
Pumping Station No. 6 (Wall "B"™) 7414 65.8 69.2 71.2
South End Bridge (dike) 16+56 65.6 69.0 71.0
South End Bridge (dike) 20+H07 ‘ 67.8 69.0 72.0
NYNHH RR Bridge (Wall "C") 2+43 65.8 69.2 71.2




e. Height of Protection. As previously discussed, the existing project
was designed, with freeboard, to protect against a flood level 63.6 feet
above mean sea level at the Springfield Memoridal Bridge. Hights of
protection, at selected stations are listed in Table 7. The general plan
of the area and the operation chart is shown on Plate 2. o

f. Stage Discharpe Rating. A curve relating the discharge of the Con-
necticut River at Thompsonville with flood levels at the Memorial Bridge in
Springfield is shown on Plate 5. This curve was developed from historical
stage—discharge relations. The level of the SPF relative to the existing
design level is also indicated on Plate 5.

g. Freeboard.

(1) General. Freeboard is the vertical distance measured from the
design water surface to the top of a dike or wail. Freeboard is provided
to allow for uncertainties in hydraulic computations and to ensure that the
desired degree of protection will not be reduced by unaccounted factors.

(2) Original Design. A uniform freeboard of 3 feet for both con-
crete walls and earth embankment was originally proposed for the Springfield
Local Protection Project. However, since the entire reservoir plan would
not be effective for some time, the Board of Rivers and Harbors recommended
the earth section be raised 2 feet. A design freeboard of 5 feet for earth
dikes and 3 feet for the concrete walls was, therefore, originally adopted.

(3) Present Practice. Present freeboard practice allows for 3 feet
of freeboard for earth dikes and 2 feet for concrete walls. Less freeboard
is needed for concrete walls because they would have greater resistance to
failure if overtopping were to occur.

9, Problem Identification.

The Connecticut River Basin has experienced numerous floods in the past,
several of which have taken the lives of some basin residents and brought
huge financial burdens to bear upon others. A summary of experienced losses
from four of the most disasterous floods are shown in Table 8.

TABLE 8

FLOOD LQSSES OF FOUR HISTORIC EVENTS
CONNECTICUT RIVER BASIN

Date of Event Number of Lives Lost Reported Monetary Damage
November 1927 21 $ 29,000,000
March 1936 : 11 66,400,000
September 1938 8 48,600,000
August 1955 34 119,000,000



There are at present twenty~five specitied and one unspecified (alternative (N
to Sugar Hill on the Ammonoosuc River) authorized reservoir projects in

the entire Connecticut Basin, and of this number 16 have been constructed.

Five of the constructed projects, authorized after the lower basin tributary

flood of 1955, were designed to meet tributary flood control needs and have

limited effect on the Connecticut River main stem.

Of the ten remaining unconstructed flood control reservoirs deauthorization
recommendations have been made for nine and before the close of calendar
year 1977 they will be off the rolls. At that time only the Beaver Brook
reservoir project in New Hampshire will remain as authorized.

There is a significant need to control a greater portion of the drainage
area above Springfield or to employ altermative means of providing the
desired degree of protection which was originally planned. Construction
of previously authorized reservoirs has been abandoned as an.alternative
because upper basin states have withdrawn their support. It is therefore
considered prudent to provide additional protection by modifying the
existing system of dikes in the prineiple damage areas, including Spring-
field.

10. Formulation of Alternatives.

Previous water resource studies of Springfield and the Connecticut River
Basin considered a multitude of structural and non-structural alternatives
designed to meet the flood control needs of the basin. Imnitially,
addtiional upstream storage appeared to be the best method of achieving
the desired level of protection at the principle damage areas, however,
the upstream states have withdrawn their support for such a plan. For
this reason other alternatives were evaluated and it now appears that

the most acceptable structural sclution would be to raise the height of
the existing local protection projects. It 1s the purpose of this study
to formulate various dike raising plans with an eye toward optimizing the
level of protections. Protection will not be limited to those areas
presently behind the dike but may Include other flood prone areas if
incrementally justified. 1In addition to evaulating the above structural
options, non-structural alternatives will be considered and recommended
if found to be more prudent than dike raising. Finally, since it is our
objective to arrive at a solution which meets the needs of the city,
recreation or any other water related purpose other than flood control
maybe included if there is local desire for a multi-purpose project.

11. Impact Assessment & Evaluation.

The assessment will cover all environmental, social, and economic effects
following the guidelines established by ER 1105-2-105 te insure that all
significant adverse and beneficilal project effects are taken fully into
account.



Project encouragement of development trends will be carefully assessed to
agsure preservation of environmental resources. On the other hand, controlled
development and wise usage of areas rendered free of flood threat may. produce
soclal benefits justifying work improvements. The resulting decisions and
project recommendations will be made in the best overall interests of the
public with a balance maintained between elements of dollar benefits and
costs, the degree of satisfaction of public needs, and the extent of other
types of effects. To accomplish this, the tentative profile of existing
conditions obtained from this and prior studies will be augmented to show
projections of conditions with and without the project or alternatives

over the life of the project. Significant effects will be ddentified

and evaluated. Any desireable project modification revealed by the
assessment will be considered. Evaluation is the process through which
values are assigned to the impacts and is being accomplished by interpreting
whether the consequences of the alternatives are beneficial or adverse in
relation to the objectives and desires of residents of the study area. This
process, augmented by public contacts, will provide local interests with

the opportunity to express their views regarding alternatives and their
effects.

D. Study Effort

12. Public Involvement.

Initiation of the study was made in December 1976 with the distribution of
an announcement (See Appendix 1) which explained the nature of the study
and encourage public officials and the general public to express their
views and to make known any problems or needs of which we were not aware.
A letter supporting the study from the Mayor of Springfield can be found
in Appendix 2. Further ceoordination will be maintained with other Federal,
State and local agencies. Regional planning and conservation associations
will be involved in the planning process through utilization of workshop-
type meetings. Regular progress meetings will be held to receive local
input into the study and to inform agencies of progress during the course
of the study. The public participation program will be kept flexible

and responsive to the needs of all concerned local officals, private
agencies and individual interests. A formal public meeting will be con-
ducted during the formulation stage of the study and a late stage public
meeting, if required, will be held at the conclusion of the study.

13. QGoordination.

Coordination measures are continuing through conference and correspondence.
Each stage of the study will be presented for comment or concurrence by
other Federal, State, regional, local and civic agencies having an

interest in planning or development of water resources in the study area.

14. Estimated Costs.

The preparation of budgetary data for the Springfield Local Protection
Modification Study is predicated upon the estimate amount of money needed
to complete the work idtems necessary for a Level C Study., The distribution

17



of funds will provide for an assessment of the need for additional flood
protection and development of intermediate alternative solutions in FY 1977
and the development and evaluation of final alternatives in FY 1978. '

15. .Anticipated Schedules.

The next stage of planning involves a thorough analysis of the problems
identified and will conclude with a public presentation of a preliminary
range of solutions, including initial plans and cost estimates. Those
alternatives will be evaluated and refined and the remaining alternatives
will be studied in detail during the third planning stage. This stage
involves the formulation of detailed alternative plans and concludes with
the preparation of the final report. Completion of the study is scheduled
for September 1978.

16. Constraints and Controls.

To date,: funding to complete this Plan of Study and to initiate preliminary
planning has been made available. Studies will be continued only so long
as a possibility remains that a workable, economically feasible, and
environmentally and socially acceptable plan of improvement can be recom-—
mended,

17. Submission of Reports.

Plan of Study - This report constitutes the Plan of Study.

Final Feasibility Report — The submission of the feasibility report
is currently scheduled for September 1978. This date is dependent upon
future Congressional appropriations.

Recommendation — Approval of this Plan of Study on investigations for
additional flood protection in Springfield, Massachusetts 1s recommended.

18
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APPENDIX 1: STUDY ANNOUNCEMENT



DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

" REPLY TO

ATTENTION OF:
NEDPL-P 30 December 1976

ANNOUNCEMENT OF INITIATION OF A STUDY
TO

DETERMINE THE FEASIBILITY OF RAISING
THE EXISTING FLOOD CONTROL SYSTEM

IN
SPRINGFIELD, MASSACHUSETTS

The New England Division, Army Corps of Engineers, announces the initi-
ation of a study to determine the feasibility of raising the existing
system to provide a higher degree of flood protection for the highlv de-
veloped sections of Springfield. The primary purpose of this an-
nouncement is to provide all interested parties with the opportunity
to'submit their views and opinions concerning the proposal early in the
planning stage to insure that the needs and desires of the public are
incorporated wherever possible.

The Report of the Connecticut River Comprehensive Study published by the
Corps of Engineers in 1970 recommended the construction of seven ad-
ditional reservoirs to supplement the existing 16 reservoirs and seven
mainstem Connecticut River local protection projects in order to provide
the desired level of flood protection. Since 1970 the Basin States have
withdrawn their support of the seven additional reservoirs as a means of
providing the needed level of protection in six mainstem urban communities
(including Springfield) which now have local protection projects. The
New England River Basin Commission in its revised draft study report, the
River's Reach, recommended that this study be made.

The flood control project, situated along five miles of the east bank of
the Connecticut River, was constructed in segments beginning in 1937 and
ending in December 1948. Six pumping stations constructed by the city
were incorporated in the protective system.

Included in the protective works are 700 feet of earth dikes, 8,200 feet
of dike capped with concrete floodwall, 4,700 feet of concrete floodwall,
1,700 feet of concrete conduit carrying the discharge of the Mill River,
wingwalls along the Mill River above two dams and a highway bridge, five
stoplog structures, one pumping station, and miscellaneous drainage
structures to supplement the city systems for disposal of interior
drainage.



NEDPL-P _ 30 December 1976

The improvement protects two large, low areas totalling 820 acres
located in the northern and southern section of the city, The pro-
tected area contains important railrcad, industrial and commercial
property, in addition to numerous small commercial buildings and
residences. The total cost of the project was $1,209,000 of which
$277,000 was non-Federal costs. Past operations have prevented
nearly six million dollars in flood damages.

This study will investigate the engineering feasibility, eccnomic
justification, environmental and social effects of modifying the
existing local protection project to attain a higher degree of flood
protection. The first stage of the study will concentrate on problem
identification. It is essential that all potential problems, needs
and desires of the community surface now to insure early consideration
during the planning process. Subsequent to this primary stage of the

study, alternatives will be formulated, evaluated and presented at a
public information meeting during the fall of 1977.

A preliminary mailing list has been developed. If you know of others
with an interest in this project please make this notice known to them.
Comments concerning this study and requests to be added to the msiling
list may be made at any time by writing to:

Division Engineer

U.S5. Army Corps of Engineers
New England Division

424 Trapelo Road

Waltham, MA 02154

\,
ll'N P. CHANDLER

onel, Corps of Engineers
ision Engineer
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ANNOUNCEMENT OF INITIATION OF A STUDY
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Assistant Secretary for Economic Development, Dept. of Commerce,
Washington, DC 20230

Regional Director, Atlantic Regional Office, Economic Development
Administration, 320 Walnut Street, Philadelphia, PA 19106

Associate Director, Hydrology, National Weather Service, Office of
Hydrology (W2}, NOAA, Dept. of Commerce, Silver Spring, MD 20910

Regional Hydrologist, Eastern Region, NOAA National Weather Service,
Dept. of Commerce, 585 Stewart Avenue, Garden City, NY 11530

Director, Atlantic Marine Center, National Ocean Survey, NOAA,
U.S. Dept. of Commerce, 439 West York Street, Norfolk, VA 23510

Regional Director, National Marine Fisheries Service, U.S. Dept. of
Commerce, Federal Bldg., 14 Elm Street, Gloucester, MA 01930

Regional Economics Division, Office of business Economics, U.S. Dept.

of Commerce, Washington, DC 20230

The Surgeon General, USPHS/DHEW, 330 Independence Avenue, SW,
Washington, DC 20201

Regional Director, PHS Region 1, DHEW, JFK Federal Bldg., Boston, MA 02203

Federal Insurance Administrator, Dept. of Housing & Urban Development,
451 7th st., SW, Washington, DC 20410

Regional Administrator, Region 1, U.S. Dept. of Housing and Urban
Development, Room 800¢, JFK Federal Bldg., Boston, MA 02203

Regional Cocrdinator, Northeast Region, U.S. Dept. of Interior,
2003 J JFK Federal Bldg., Boston, MA 02203

Chief, Eastern Field Operation Center, Bureau of Mines, U.S. Dept. of
Interior, 4800 Forbes Avenue, Pittsburgh, PA 15213

Regional Director, Northeast Region, Bureau of Outdoor Recreation,
U.S. Department of Interior, Federal Bldg., 600 Arch Street,
Philadelphia, PA 19106



Chief Hydrologist, Geological Survey, U.S$.Dept. of Interior,
Washington, DC 20242

Regional Hydrologist, Geological Survey, U.S.Dept. of Interior,
Arlington Towers, Arlington, VA 22209

Director, Northeast Region, National Park Service, Dept. of Interior,
143 South Third Street, Philadelphia, PA 19106

Regional Director, Region 5, Bureau of Sport Fisheries and Wildlife,
U.S. Dept. of Interior, U.S. Post Office and Courthouse,
Boston, MA 02109

Director, Office of Water Resources Research, Dept. of Interior,
Washingten, DC 20240

DOT Coordinator for Water Resources, U.S5. Dept. of Transportation
(AWL/83), 400 Seventh Street, SW, Washington, DC 20591

Administrator, Federal Highway Administration, U.S. Dept. of
Transportation, 400 Seventh Street, SW, Washington, DC 20591

Regional Federal Highway Administrator, Region 1, 4 Normanskill Blvd.,
Delmar, NY 12054

Administrator, Federal Railrcad Administration, U.S. Dept. of
Transportation, 400 Seventh Street, SW, Washington, DC 20591

Director, Office of Policy and Planning, Federal Railroad Administration,

U.S. Dept. of Transportation, 400 Seventh Street, SW, Washington,DC 20591

Regional Director, Region 1, Federal Railroad Administration,
U.S.Dept. of Transportation, JFK Federal Bldg., Room E 309,
Boston, MA 02203

The Administrator, Environmental Protection Agency, Waterside Mall,
4th and M Streets, SW, Washington, DC 20460

Regional Administrator, Region 1, EPA 2303 JFK Federal Bldg,
Boston, MA 02203

Chief, Bureau of Power, Federal Power Commission, Washington, DC 20426

Regional Engineer, Federal Power Commission, Room 2207,
26 Federal Plaza, New York, NY 10007

Chairman, Council on Environmental Quality, 722 Jackson Place, NW,
Washington, DC 20006

U.S5. Department of Agriculture, Soil Conservation Service,
29 Cottage Street, Amherst, MA 01002

U.S. Department of Agriculture, Soil Conservation Service,
Mansfield Professional Park, Storrs, CT 06268

U.S5. Department of Agriculture, Soil Conservation Service,
Federal Bldg., Durham, NH 03824

MASSACHUSETTS OFFICIALS, INTERESTED GROUPS AND INDIVIDUALS

Mr. Charles F. Kennedy, Director and Chief Engineer, Massachusetts
Water Resources Commission, 100 Cambridge Street, Boston, MA 02202
Mr. Allen H. Morgan, Massachusetts Audubon Society, South Great Road,
Lincoln, MA 01751
League of Women Voters of Massachusetts, 120 Boylston Street, Boston,
MA 01751
Mr. John F. Dolan, Research Director, State House, Room 473A
Boston, MA 02116
Dr. Evelyn ¥. Murphy, Secretary of Environmental Affairs, Executive Qffice
of Environmental Affairs, State Office Bldg.,100 Cambridge St., Boston,
MA 02202



Mr. Emerson Chandler, Massachusetts Water Resources Commission,
Room 1901, 100 Cambridge Street, Boston, MA 02114
Mr. Louis S. Hambly, Massachusetts Division of Fisheries & Game,
Field Headquarters, Westboro, MA 01581
Mr. Burton E. Shaw, Office of Planning and Program Coordination,
Commonwealth of Massachusetts, 100 Cambridge Street,
Boston, MA (2202
Mr. Bernard B. Berger, Chairman, Water Resources Research Center,
University of Massachusetts, Room 206, Munson Hall, Amherst, MA 01002
Massachusetts Department of Commerce & Development, State House Bldg.,
100 Canbridge Street, Boston, MA 02202
Massachusetts Department of Community Affairs, Room 1403, State Office
Bldg., 100 Cambridge Street, Boston, MA 02202
Planning Director, Lower Pioneer Valley Regional Planning Commission,
1499 Memorial Avenue, Fitchburg, MA 01469
Associated Industries of Massachusetts, 4005 Prudential Tower,
Boston, MA 02199
Trout Unlimited, c¢/o Morton Goldfader, 6 Kinney Drive, Worcester, MA 01602
Massachusetts Wildlife Federation, Thomas P. Magee, Secretary,
32 Mozart Street, Jamaica Plain, MA 02130
Massachusetts Association of Conservation Commissions, 84 State Street,
Boston, MA 02109
Mr. Thomas R. Darcy, President, Massachusetts Association of
Conservation Districts, 147 Beechwood Road, Westwood, MA 02090
Massachusetts Forest and Park Assoclation, One Court Street, Boston, MA 02108
The Trustees of Reservations, 224 Adams Street, Milton, MA (2186
Mayor, City of Chicopee, Chicopee, MA
Postmaster, City of Chicopee, Chicopee, MA
Connecticut River Watershed Council, Inc., 497 Main Street, Box 89,
Greenfield, MA 01301
Mayor, City of Springfield, Springfield, MA
Postmaster, City of Springfield, Springfield, MA
Mr. Robert Oakes, Planning Dept., City Hall, Springfield, MA
Mr. Marc E. Webb, Director, Department of Planning and Development,
City Hall, Chicopee, MA 01013
Mr. David Standley, Commissioner, Dept. of Environmental Quality Engineering,
Leverett Saltonstall Bldg., 100 Cambridge St., Boston, MA 02202
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office o-"the mayor

CiTY OF SPRINGFIELD.
MASSACHUSETTS., 01103

AREA CODE (413) 736-2711

WILLIAM O LLIVAN

rnayor

June 7, 1976

Mr. Lawrence J. Bergen, Chief

NEW ENGLAND DIVISION, CORPS OF ENGINEERS
Department of the Army

Policy & Long Range Planning Branch

424 Trapelo Road

Waltham, Massachusetts 02154

Dear Mr. Bergen:

Springfield Riwverfront Dikes

Apparently, our existing riverfront dikes (68.6' above sea level} would not be
adequate to protect us against a "Standard Project Flood" (SPF). This SPF is
very unlikely, (% of 1% chance in any year) but it is the basis for planning
used by the Corps of Engineers.

Although the flood level generated by the SPF would only be 1.2 feet over out
existing dikes, your agency says that we must increase their height by 4.2' at
a cost of $8 million. To document this further, a "Level C" economic feasibi-
lity study has been authorized and funded.

Therefore, I respectfully recommend that:

1. The "Level C" study be started immediately.

2. The "Level C" study document project costs of increasing the dikes
1.2, 2', 3' and 4.2' rather than just the Corps automatic 4.2'.

3. The City's share be specified.

If you have any questions in this regard, please contact my office or Principal
Planner Rokert Oakes in my Planning Department.

Sincerely yours,
G EL

William C. Sulllvan
Mayox

amd

Let's Meet in Springfield—Soon!
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L JVERSITY OF MASSA_HUSETTS
AMHERST « BOSTON » WORCESTER

WATER RESOURCES RESEARCH CENTER
OFFICE OF THE DIRECTOR

GRADUATE RESEARCH CENTER
AMHERST, MASSACHUSETTS 01002

Larry Bergen

U.S. Aymy Corms of Engiﬁeers
New England Divisicn

424 Trapelo Road : -
Walthem, Ma. 02154 Januvary 17, 1977

Dear Larry:

I received the "Announcement of Initiation..." of the Springfield
study dated December 30, and, true to my past positon and my desire to
act as a responsible taxpayer, I was about to fire off a protest lettexr
about wasting taxpayers' money on an unnesded study.

I've thought better of it, and have decided instead to write you.a
frank letter abcut what bothers me. I disagree with the whole notion of
retarding or walling-off flood waters. These actions compound a problem
.because they encourage people to make capital commitments in arezs they
should aveoid and thus to increase catastrophic potential. Therefore I'm
opposed to the dike and flood wallelevation study because you might find
a legally valid reason for elevating.

Having taken that basic position however, it may surprise you to know
that I think the Corps has failed to take advantage of a basic economic
fact. At no meeting of the CG, SMT, or any other group have I heard you
or John Smith punch holes in NERBC's Staff Memo of July 11, 197S.

That memo argues that the existing dikes will be there indefinitely,
and that therefore COE cannot rationally use "without" benefits after 1990.
I believe that point is wvalid, and that the Corps' insistence on using the
50-year-life-of-the-project argument was not only not legical/rational, but
greatly damaged the Corps' credibility in the eyes of those who listened to
the arguments. N -

But that memo is itself not logical. It takes the Corps' figures on
annual costs and average annual flood reduction benefits of the raised dikes
only, thus yielding equivalent cost figures and greatliy reduced benefit
figures, reducing the B/C ratios way below unity. That seems logical, but
it's not, because by using the Corps' figures it adopts the 50-year-life
assumption which it wishes to aveid. Thus, for example, raised dikes in
Damage Zone C-14 would yield benefits of $218,000 in average annual flood
reduction while "costing" $3,064,000 per year in maintenance and amortiza-
tion. However, the latter figure is based on a 50-year amortization, the
very standard of impermanence which the memc purports to challenge:



O _ o )

If, as NERBC contends, dikes (w;th legally required maintencance) are -’
substantially permanent structures, then use of a 50-year amortization
.schedule to compute costs is unwarranted. Suppose, for example, we were
to use a 200-year life assumption. Then, not counting maintenance, the
figures in Table 1 of the 7/11/75 Memo would aprroacli 1/4 of what they
are in that Table. (Cbviously, interest would prevent an exactly propor-
tionate reduction.) By the time we reached a level of expected life near
1,000 years, the costs in Damage Zone C—l4awould approach comparability
with flood reducticn benefits. (I haven't made the computations since I
don't know how much of the %$3,064,000 annual cost in Table 1 is for
maintenance.)

If NERBC staff insists that dikes, properly maintained, are, for alil
intents and purposes, permanent structures {and I see no good reason to
question that assumption as long-as they are nct overtopped), then to be-
consistent they would have to amortize front end costs over anf indefinite
period of time, thus approaching zero annual average costs. Under such a
computational format, almost any amount of net annual benefits would
produce a satisfactory B/C ratio. {(However, as I indicated earlisr, 1
do not count development of low-~lying land behind dikes as a benefit, and
I do not think that rational calculation can produce net benefits. So
do not misinterpret this paragraph as an advocacy of this dike study or
any dike study.Until B/C analysis can take intoc account the irrational,
thoughtless, or selfish actions of man, I don t trust B/C analysis as a
tool to Justzfy anythlng ) - :

Now I rec¢ognize that you may be aware of all this. - I also reccgnize
that you have to go by the rules--to accppt “official truth". But this
does not excuse the (orps from creating an image of 1rrat10nallty or
mindless bureaucracy. I think the Corps' insistence on arguing the
benefits side of things showed vexry poor judgment. How could you argua
that for computational purposes the dikes won't be there in 1990 and
still expect to maintain your public credibility? That's the question
that really puzzles me. Furthermore, ewven though the Corps may have to
- go by the rules and regulations, I see no reason for keeping any misgivings

the agency may have about them under wraps. The Corps iz the mocst rapidly
responding agency I have had occasion to question, but its responses-
often increase the communication problem because it tends to rationalize
rather than to spell cut the lrratlonal features of the rules it must

live by. L o N

Having gotten this off my chest, I feel much better than I would
have had I responded to the December 30 announcement with the "position
paper" I initially felt like sending. In broadest terms, that paper
would have made the following point: Harrison, Chandler and others keep
- talking about how the major damage centers "have no- other coption”. Well
they have. In the absence of an arguable threat to life, they can accept
the existing level of "protection". Perhaps in some future giant flood
they'll suffer for past failure to come to terms with nature. But to

continue to relieve them incrementally from responsibility for their own -

decisions is, I believe, a certain way to compound past errors.
. ‘_“

» . .
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I drop elaboration of this argument both because I am sure the Corps
has heard it before and because, regardless of anything I might say, I'm
sure the study will be undertaken. (I should argue with Congress for
having authorized it.) ~

There is another reason for responding this way. I feel that the
Corps has the potential clout and competence to do something about the
prblem of making planning rules conform to:rational standards of procedure.
If, for example, a legal requirement confliicts with good sense or logic,
what is to prevent the agency from conforming, but then showing why the

-requirement yields misleading results and what might be the result of a

different, more rational procedure?

- Such a procedure might have two important consequences. It might
bring those responsible for illogical or inconsistent rules to the realiza-
tion that a change is in order, and it would undcubtedly gain the Corps
considerable admiration as an agency willing to break out of the bureau-
cratic mold which features slavish devotion to method irrespective.of
good sense,

- I'm not asking anyone to-put his job on the line. It seems to me
that the Corps' record of encouraging innovative thinking is good. The
trouble is that it appears to .come from the top. What I'm suggesting is
that NED's planners (people with field experience) shake up the directorate
to shake up Congress, OMB, or whatever. Maybe this'occurs somewhat now,
but not enough to prevent the agency from having to defend what I believe
we both recognize as indefensible "official truths™ about the life of
dikes. e . . - . - - . :

- s .s§ncer§ly, o g |
LK

Edward R. Kaynof
Staff Associate



office of the mayor

CITY OF SPRINGFIELD,.
MASSACHUSETTS. 01103

AREA CODE (413) 736 2711

WL TIAM ¢ SUL LIVAN

e

February 15, 1977

John P. Chandler

Colonel, Corps of Engineers
Division Engineer

U.8. Army Corps of Engineers
New England Division

424 Trapelo Road

Waltham, Massachusetts 02154

Dear Colonel Chandler,

I have been informed of The Massachusetts Steering Committee's request
to participate in the study to determine the feasibility of raising
Springfield's dikes. '

The City of Springfield supports the efforts of The Steering Committee
to coordinate activities on matters relating to the Connecticut River
and to provide advice and guidance to agencies conducting flood manage-
ment studies. 1 am certain you will benefit from their input during
the course of your study in Springfield.

Yours truly,

William C. Sullivan
Mayor
City of Springfield

WCS/£t

Let's Meet in Spri‘ngﬁeidw—Soon!
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. MASSACHUSETTS STEERING COMMITTEE ON COMNELTICUT RIVER

BARBARA J. GARVEY, Chairperson
"ity Council Chambers

EXECUTIVE COMMITTEE

MARK WES8 — Chicopes

JOSEPH NIGUETTE — Holyoke
DOUGLAS G, TAYLOR — Longmeadow
ROBIE HUBLEY — Northampton
DAVID W, STICKEL — South Hadlay
JOSEPH GURVITCH — Springfield
ROBERT VOSE — West Springfleld

February 15, 1977

John P, Chandler

Colonel, Corps of Engineers

Division Engineer

U.S. Army Corps of Engineers . .
New England Division

L24 Trapelo Road

Waltham, Massachusetts 02154

Dear Colonel Chandler:

Your announcement of initiation of a study to determine the
feasibility of raising the existing flood control system in Springfield,
Massachusetts concludes with a request for comments conhcerning the
study.

It is our belief that the successful management and conservation
of the Connecticut River and its resources is ultimately more important
to the region as a whole than the desires of any particular community,
and that such conservation and management cannot be achieved through
uncoordinated efforts.

With this in mind, we wish to draw your attention to the
Massachusetts Steering Committee for the Connecticut River Valley.
The Steering Committee, composed of the Chief Executives of govern-

ments of valley communities, or their designees, was created for

the purposes of taking an active role in the decision-making process
on issues, proposals and matters of interest affecting the River
vatley, and to .insure coordination among communities.

At its February 9 meeting, the Steering Committee voted to
create a sub-committee to participateinthe various flood management
studies now underway or proposed for Connecticut Valley communities.
These include the Section 73 studies, as well as the dike raising
study for Springfield. We believe the sub-committee is. an excellent

mechanism to help facilitate communication and coordination between
“the Corps of Engineers and those communities which will be affected -
directly or indirectly - by projects involving the Connecticut River.



an

-As the Tead agency in the Springfield study, we look forward to your \_-
cooperation in keeping us informed of its progress,
’ *

Yours truly;

a8
Barbara Garvey 4

Chairperson, Massachusetts Steering Committee
on Connecticut River

/jc .

CC: NERBC : : .
Mayor William C, Sullivan ‘
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ATTACHMENT

1. General. The Springfield Local Protection Study, a Level ¢ fizasibility
study of survey scope, will research the need for providing a higher degree
of flood protection primarily for that portion of Springfield already pro-
tected by the existing system constructed subsequent to the record March
1936 event. Initial contacts with local officials have indicated that
additional flood contrecl was the major concern of residents, therefore,
emphasis will be placed on developing alternative plans both structural and
non-structural to increase the level of protection.

Estimates of cost for each major element of the study are shown in Exhibit 1.
& breakdown of anticipated funding for these elements by fiscal year is
shown in Exhibit 2. Exhibit 3 delineates the various items of work within
each major element, while Exhibit 4 presents a graphic description of
anticipated expenditures, checkpoint dates and milestone dates.

2. Constraints and Controls. The following controls will be utilized
throughout the study period:

a. Initial funds of $79,000 were provided for Fiscal Year 1977 work
included initiation of the study effort, initial public contacts and an
existing data search, complete a Plan of Study and also for the development
of alternate plans for additional flood control and related water and land
resources. Environmental studies will be initiated and engineering plans
will be formulated including project costs and economic justification. In
addition, the original damage surveys completed after the March 1936
event will be updated to reflect the significant physical changes which
have occurred during the past forty years. Continuous public involvement
will be maintained throughout the study and a formulation stage public meeting
will be held in October 1977 to insure compatibility with the needs and
desires of the local interests.

b. In ¥Fiscal Year 1973, $81,000 will be required to refine the
development of alternate plans and to accomplish the development of
detailed plans. A system of accounts for the multi-objective framework
will be prepared during this stage. Also, final iterations of the four
functional tasks will be made to determine a justified plan of action
which satisfies the study objective and serves to best meet the needs and
desires of local interests. If no plans of imporvement are reasible a
negative report will be prepared.

c. All items of the study will be in accordance with the regulations
of the Corps of Engineers., Special attention will be given to studies
concerning the degree of protection, net maximization of benefits, and
environmental enhancement.



d. All items of the study will be in accordance with the regulations
of the Corps of Engineers. Special attention will be given to studies
concerning the degree of protection, net maximization of benefits, and
environmental enhancement.

3. Preparation of Reports. The Plan of Study contains the specifications

for the investigation and methods to be used, physical work to be accomplished,
precision and accuracy required, schedules to be made and coordinatijon to-be
effected. A draft feasibility report, to be prepared in advance of the

Stage III checkpoint conference will contain the conclusions reached after
completion of the following items of work:

Hydrologic design related to required height of protection
Foundation and materials investigations

Design and Cost Estimates

Economic Studies and Damage Surveys

Effects assessment and environmantal analysis

Real Estate Studies

Benefit ot Cost Analysis

Description of selected plan

Conclusions

The final report will be prepared and submitted to OCE after the Stage III

public meeting is held. Submission of the report is scheduled for September
1978, '



PLAN OF STUDY

SPRINGFIELD LOCAL PROTECTION

MODIFICATION STUDY

STUDY COST ESTIMATE

COST CURRENT COST STAGE 1 STAGE III STAGE IV
CLASSIFICATION ESTIMATE FY-77 FY-77 FY-78 rY-78 FY-79
.01 Public Involvement 13,000 1,000 2,000 3,000 3,000 4,000
.02 Institutional Studies 2,000 0 0 1,000 1,000 0
03 Social Studies 4,000 1,000 0 1,000 1,000 1,000
.04 Cultural Resource Studies 2,000 0 0 0 1,000 1,000
.05 Environmental Studies 7,000 1,000 1,000 1,000 2,000 2,000
.06 TFish and Wildlife Studies 2,000 0 0 1,000 1,000 0
.07 Economic Studies 33,000 1,000 28,000 1,000 2,000 1,000
.08 Surveying & Mapping 2,000 0 0 1,000 1,000 0
.09 Hvdrology & Hydraulics 8,000 1,000 1,000 0 5,000 1,000
.10 Foundations & Materials 4,000 0 1,000 0 3,000 0
.11 Design & Cost Estimates 23,000 2,000 3,000 6,000 10,000 2,000
.12 Real Estate Studies 6,000 0 1,000 1,000 4,000 0
.13 Study Management 5,000 1,000 1,000 1,000 1,000 1,000
.14 Plan Formulation 14,000 2,000 1,000 3,000 6,000 2,000
.15 Report Preparation 6,000 1,000 1,000 1,000 2,000 1,000
.30 Supervision & Administration 39,000 4,000 12,000 4,000 13,000 6,000
TOTAL 170,000 15,000 52,000 25,000 56,000 22,000

Exhibit 1



PLAN OF STUDY

SPRINGFIELD LOCAL PROTECTION PROJECT

MODIFICATION STUDY

STUDY ACTIVITIES

Cost (lass " Feature
.01 PUBLIC INVOLVEMENT

Establish Coordination

Preliminary Identification of Problems & Needs
Public Contact & Information Bulletins
Arrangement for Formulation Public Meeting
Formulation Public Meeting

Arrangements for Late Stage Public Meeting
Late Stage Public Meeting

Review of Impact Reports by Other Agenciles

.02 INSTITUTIONAL STUDIES

Analysis of Existing Institutional Framework
Assessment of Ways and Means to Implement the
Recommended Plan

.03 SOCIAL STUDIES

Attitude Survey of Local Residents Regarding
Preliminary Alternatives

Cultural and Historic Studies

Survey of Population Characteristics

Housing Studies

Recreation and Leisure Studies

Studies of Community Cohesion

.04 ARCHEQOLOGICAL STUDIES

05 ENVIRONMENTAL STUDIES

Inventory of Baseline Environmental Resources

Preliminary Effects Assessment & Environmental
Study & Analysis

Effects Assessment and Environmental Analysis

Fish and Wildlife Studies

Enhancement and Mitigation Studies

Recreation Studies '

Eunvironmental Report

Effects Assessment Report

Preliminary Environmental Impact Statement

Statement of Findings

EXHIBIT 2



Cost Class ' Feature
.06 ECONOMIC STUDIES

Preliminary Economic Base Study

Employment and Labor Force Study

Land Use Study ‘

Business and Industrlal Pevelopment Survey
Population Progections and Other Demographic Studles
Flood Damage Surveys =

Benefit/Cost Analysis

Economic Report

.07 _ SURVEYING AND MAPPING
.08 * HYDROLOGY AND HYDRAULICS INVESTIGATIONS

' Determination of Water Resource Capability and
Generalized Hydrologic Relatioms
Preliminary Hydrologic Design and Field Reconnaissance
Hydrologic and Hydraulicd Design
;Hydrology and Hydraullcs Report

e

.09 GUNBATIONS”AND MATERTAL

freEs o i

Field Reconnaissance
F&M Investigations
o F&M Report

L10 DESIGN AND cosT ESTIMATES

Field Reconnaissance

Prellmlnary Design and Cost Estlmates
Design ‘and’ Cost Estimates T

Design and’ Cost Estimate Report

.11 REAL ESTATE STUDIES 0@

Preliminary Real Estaté Studies
Real Estate Report

.12 FE g iy | MANAGEMENT
}Coéfhhﬁbof%ioﬁménf Schedullng and Other
Management Functions

Checkpoint Meetings and Preparation

\



Cost Class

.13

14

.20

.30

Feature
PLAN FORMULATION

Problems and Needs Development
Alternative Development
Formulation Studies

Public Involvement Strategies
Impact Assessments and Evaluation

REPORT PREPARATION

Preparation of Draft of Main Report
Prepare and Reproduce Main Report

OTHER STUDIES
SUPERVISION AND ADMINISTRATION

Draft Review
S&A



SPRINGFIELD LOCAL PROTECTION

STUDY MONITOR MILESTONES

Stage I Planning

(1) Study Initiation
(Public announcement of study initiation and/or
notice of Public meeting)

(2) Approval of Plan of Study by Division/OQCE

Stage II Planning

(3) Submission of Stage II Documentation to Division
(4) Stage II Checkpoint Conference

(5) Completion of Acticn on Meme for Record

Stage III Planning

(6) Submission of Draft Survey Report and Draft EIS
to Division

(7) Stage III Checkpoint Conference

(8) ‘Completion of Action on Conference Memor for
Record

(9) Coordination pof Draft Survey Report and Draft EIS

(10) Submission of Final Survey Report and Revised
Draft EIS to Division

(11) Release of Division Engineer's Public Notice and
Submission of Report to BERH

Schedule
76-12

77-11

78-02
78-03

78-04

78-05

78-09

78-10
79-02

79-03

79-03

EXHIBIT 3



.

I

o’u|n|

FY 1977 e FY 1978 L FY 1979
vl wafm|s o afs|o|n]o| s e|m|alm|afa]als|o|n|[o]s]e]|m
STUDY MANAGEMENT
?Pns REVISIOh REVIEW 0F Pug?
QUANTIFY FLOGD — FINALIZE PROBLENS AND NEEDS | [
IBENTIFICATION OF ] PROBLEMS :
PROBLEMS AND NEEDS | IDENTIFY OTHER
- PROBLEMS AND NEEDS i
} REFINE ALTERNATIVES AND DEVELOP FINAL PLANS
DEVELUPHENT OF | WHICH SATISFY NED AND EQ OBJECTIVES AND PUBLIC DESIRES [ |
INITIATE INTERMEDIATE PLANS FOR
STUDY
O CARION D PS5 ool THOSE ALTERNATIVES — 9 ¢
PRELININARY REMAINING AFTER INITIAL |
- rnnwgm;l&rsm ITERATIONS OF TASKS | REFINE IMPACTS AND ASSESS DIFFERENCE BETWEEN | -
{ | NED, EQ AND PUBLICLY PREFERRED PLANS | I
[DENTIFY SOCID- |
- m[ﬁ%mum - PRELIMINARY EVALUATIONS |
BASE CONDITIONS OF ALTERNATE PLANS |
| | || REFINE EVALUATION OF PLANS AND SELECT A RECOMMENDED ||
PRELIMINARY IMPACT | | PLAN
“gﬁfgﬂ:& ’s’:“ > OBTAIN PUBLIC REFERENCES | \
OF INTERMEDIATE PLANS \
INITIAL PUBLIC I | L] PUBLIC REACTION TO SELECTED PLAN |,
EONTACT & INPUT PRELIMINARY ASSESSMENT | | ' | \
| Lo OF SOCI0-ECONOMIC AND [ [ 1 \
| ENVIRONMENTAL IMPACTS N || |
| [ 2 I ‘EI t \
! 1 N
| s / f | |
s aaya ‘ |
| ~ ~ 7
I P s / A | |
FORMAL 9 < / GHPLETION SUBMIT nm\'n/ IEEIHP[ETE | slusmr
APPROVAL | [suBmi sTaE COMPLETION CHEC COORDINATE
ANNOUNCEMENT 0F 20 T REPORT c"ﬁ:}" OF ACTION ON REPORT AND cu:F ACTION ON ([ DRAFT REPORT FINAL
OF STUDY i EiS EONF MFR AND EIS REPORT
M/S i M/S 02 M/S 03 M/S 04 M/S 95 M/S 06 /s 0 M/S 08 M/S 09 /5 10 & 11
EXHIBIT 4

Work Sequence Diagram
Springfield Modification Study



